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Histochemical studies on sweet orange [Citrus sinensis (L.) Osb.] branches affected by 

sudden wilt (Garsoom) in Fars province 
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Fig. 1. Transection of xylem in healthy sweet orange trees. Vessel members (Vm) lack occulusions. 

(×1300). 
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Fig. 2. Transection of xylem in wilting branches. Vessel members are occluded with filamentous (FP), 

amorphous plugs (AP) or a mixture of the two types. (×1300). 
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Fig. 3. Total carbohydrates test with periodic acid-schiff’s reagent. Both types of plugs show a gradient of 

reactions, from negative to positive. (×42). 
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Fig. 4. Total carbohydrates test. Para vascular parenchyma cell (PVP), Radial parenchyma (RP) and fiber 

cells (F) are also occluded. Both types of plugs are found in left vessel member (×1300). 
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Fig. 5. Callose diagnosis test, with aniline blue. Some plugs react positively and some remain unchanged. 

Arrows indicate plugs in parenchyma and fiber cells. (×1300). 
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Fig. 6. Cellulose and hemicellulose diagnosis test, with Zn-Cl-I. None of the vessel plugs 

react positively. Arrow indicates plugging in vessel associated parenchyma cell. 

(×1300) 
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Fig. 7. IKI test for starch. None of the plugs react positively. (×1300). 
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Fig. 8. Nile blue test for total lipids. Plugging materials are stained from pale to dark blue; typical of 

acidic lipids. (×208). 
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Fig. 9. Diagnosis test for acidic lipids, with Sudan black B. Both types of occlusions are stained from blue 

to dark grey. (×520). 
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Fig. 10. Positive reaction of xylem occlusions to Suddan IV staining for neutral lipids. Amorphous and 

filamentous plugs are orange to red. (×208). 

www.SID.ir



Arc
hi

ve
 o

f S
ID

EEd                 	���� � $!$
�$!: ���� �� 	��� ���� 	 !�� " 	��� 	#�$� ��%&'(� )�*+$, ��
 ...  

   	? !$ \�� �� $
 �Jw�� � 6�4 	��#�&� A�� 	[&� ��
��Z�' ]�R.+ P��4:� ��
 ���� $
�j /4$O �� U��4 	`���� ~�� �� � >�(� A0[4 ^#�, >��< #( ���4 _$S4 �� A0%�

)U@� Ec.(  
 

 
 

 $��h+Eck���� 9(��# _$S4 �#�+ 	[&� ��
��Z�' ]�R.+  .~�� �� 	? !$ \�� �� $
 	`���� 
 ���� >�
�.4 /4$O �� U��� 4)�cG × .( 

Fig. 10. Positive reaction of xylem occlusions to Suddan IV staining for neutral lipids. Amorphous and 

filamentous plugs are orange to red. (×208). 
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Fig. 11. Ninehydrine-Schiff’s reagent test for total proteins. Both types of plugs are stained red to violet. 

(×520). 

 
 $��h+E�k  	�&! K�0�Y$+ 	��#�&�)J��+ �
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 ���� >�
�.4)EFcc × .( 

Fig. 12. Diagnosis test for phenolic compounds, with Ferric chloride. None of the plug types reacts 

positively. (×1300). 
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Fig. 13. Lignin diagnosis test, with phloro-glucinol. Amorphous and filamentous plugs react positively. 

Note the slight plugging near a vessel wall (arrowhead) and occlusions in the pits (double 

arrowhead).  (×1300). 
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Table 1. Suumary of the histochemical staining reactions of both types of xylem occlusions in 

wilting  sweet orange branches. + & - indicate positive and negative reactions 
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